INTRODUCTION
When conservation strategies for protected areas follow a top-down approach that excludes local practices or interests, conflict can emerge (West et al. 2006) . Additionally, the lands surrounding protected areas often become degraded and suffer quick transformations of land use (Defries et al. 2005 , Naughton-Treves et al. 2005 . As a consequence, a conflicting vision emerges that pits economic development against conservation. Local people might lose the ownership, use, and management rights over land inside the protected area, but may continue to see the protected area and its surroundings as an economic resource, while conservationists and visitors seek to protect and enjoy the natural areas that remain.
Although successful in the short term, it's time to overcome the command and control approach to the protection of nature Meffe 1996, Ludwig 2001) . Over the last few decades, many have argued that local communities should participate in the management of the local environment in general (Gunderson et al. 1995 , Berkes 2003 ) and of protected areas in particular (Pimbert and Pretty 1997 , Warner 1997 , Phillips 2003 . It is now recognized that the sustainable management of natural resources cannot be achieved without the involvement of the affected communities (Ribot 2002 , Pretty 2003 . The main reasons for their participation in environmental management are as follows: the democratization of management (Elster 1998) ; involving and empowering participants (Tippett et al. 2007) ; the coproduction of knowledge between experts and users (Roux et al. 2006) ; improving the community/ protected area relationship (Méndez-Contreas et al. 2008) ; reaching consensus among stakeholders and developing a common vision of the future (Baker et al. 2004) ; and increasing the effectiveness of environmental management projects (Reed 2008) .
To achieve sustainable governance, stakeholders should reach a consensus about the current situation and future goals in a platform that allows social learning (Rist et al. 2007 ). Participatory scenario planning involves stakeholders in the creation of scenarios to improve decision-making. The dialogue and debate created in this process is one http://www.ecologyandsociety.org/vol16/iss1/art23/ of its strengths and this helps to produce a shared vision of the future and a plan to achieve it (Andersen and Jaeger 1999, Brown et al. 2001) . In this sense, participatory scenario planning can help create common visions, coproduce knowledge, and foster cooperation between different stakeholders (Andersen and Jaeger 1999 , Wollenberg et al. 2000 , Biggs et al. 2007 ).
Scenarios are plausible descriptions of how the future might unfold based on a coherent set of assumptions about key elements and drivers of change (Carpenter et al. 2005) . Whether qualitative or quantitative, scenarios are not static snapshots of future events; rather they include a logical sequence of images of the future and drivers of change (Rotmans 2000) . In contrast to predictions and models, scenarios explore the uncertainty of future events, and thus decisions based on scenarios provide greater resilience to surprise (Peterson et al. 2003b) . In this sense, scenarios bring awareness of future dangers and allow the construction of proactive strategies to adapt management to possible future events (Huss 1988 , Wollenberg et al. 2000 . Recently, multi-scale scenarios, i.e., those developed at more than one scale, have been applied to state cross-scale connections between processes and people (Biggs et al. 2007 ).
The link between scenarios and management is strong. Scenarios are a powerful approach for the engagement of decision-makers (Bohensky et al. 2006) , and most are developed with the aim of being used for policy (Wollenberg et al. 2000) . Scenarios are increasingly being used in environmental planning to explore different issues related to future development, such as the state of biodiversity (Sala et al. 2000) , the emission of greenhouse gases (Nakišenoviš et al. 2000) , the evolution of ecosystem services and their relationship to human well-being (Carpenter et al. 2005 (Carpenter et al. , 2006 Pereira et al. 2005; Bohensky et al. 2006) , desertification and land degradation (Kok et al. 2004 ), land-use changes and their impacts (Jessel and Jacobs 2005) , regional planning (Peterson et al. 2003a ), coastal planning under climate change (Tompkins et al. 2008) , conservation-development projects (Sandker et al. 2007 ), research-development projects (Enfors et al. 2008) , and the management of natural protected areas (Brown et al. 2001 , Gude et al. 2007 ).
We have developed a participatory scenario planning process to address protected areas management in one of the most important European wetlands: the Doñana protected area in southwestern Spain. Our main aim was to create a plan for managing protected areas where conflict between development and conservation exists, according to the results of the participatory scenario planning process. Secondary aims were to cope with uncertainty and to build consensus for management among the different stakeholders and interests in and around the Doñana protected area. The article also discusses the multi-scale scenario process and how it can be improved, as well as the different participatory techniques adopted.
THE DOñANA SOCIAL-ECOLOGICAL SYSTEM
The Doñana region (hereafter Doñana) is located at the end of the Guadalquivir watershed, which is situated in Andalusia on the southwestern coast of Spain. Far from being pristine, Doñana has been greatly influenced by activities in its territory throughout its history (Ojeda-Rivera 1987) . The antiquity of practices such as agriculture, forestry, grazing, or fire management in Doñana allows us to describe it as a cultural landscape where nature and society have co-evolved in time and space (OjedaRivera 1990 . Therefore, as done previously in other studies (Martín-López et al. 2007a) , Doñana can be conceptualized as a social-ecological system of humans in nature (sensu Folke 1998, Anderies al. 2004 ).
The Doñana social-ecological system ( Fig. 1) consists of an ecological system and a social system. The boundaries of both systems have been drawn according to previous literature and expert criterion. The ecological system has been described as the Greater Fluvial-Littoral Ecosystem of Doñana, which contains four ecodistricts-marshes, aeolian sheets, coast, and estuary-extending over a 2205-km 2 area (Montes et al. 1998) . The marshes of Doñana are considered one of the most important wetlands in Europe and one of the key European stopovers in bird migration routes and in which 75% of European birds can be found (Fernández-Delgado 1997) . The social system includes the municipalities that depend on the natural capital of Doñana. It extends over an area of 3115 km 2 and has a population of 175,200 people. It includes 12 municipalities within three provinces: Huelva (Almonte, Hinojos, Lucena del Puerto, Moguer), http://www.ecologyandsociety.org/vol16/iss1/art23/ Seville (Aznalcázar, Isla Mayor, La Puebla del Río, Lebrija, Pilas, Villamanrique de la Condesa), and Cádiz (Trebujena, Sanlúcar de Barrameda). Agriculture and tourism are the main resources of income for the region, and the main institutions are the regional ministries of environment, agriculture, and tourism;, the Andalusian Water Agency; the municipal governments; the farmers associations; the Doñana Biological Station (an institution for biological research); the Foundation Doñana 21 (an institution created in 1992 to promote sustainable development in the region); and some environmental NGOs.
The importance of Doñana for conservation is reflected in the different categories of protection that exist in Doñana, i.e., international (UNESCO Biosphere Reserve and World Heritage Site, Ramsar Wetland of International Importance), European (Site of Community Importance), national (national park), and regional (Natural Park, Protected Landscape, Natural Monument, Natural Place, Natural Reserve). The main ecosystem services provided by the Doñana social-ecological system are: provisioning (i.e., agriculture, grazing, shellfish gathering, hunting), regulating (i.e., air and water purification, water regulation, carbon sequestration, soil fertility), and cultural (i.e., nature tourism, satisfaction for biodiversity, sightseeing, beach tourism, and religious tourism). The main local and regional ecological threats that Doñana faces nowadays are contamination, intensive agriculture, and the development of the road network (mainly for tourism) that fragments the territory and threats the existence of endangered species such as the Iberian lynx (Carmona and Fuentelsaz 2006) . But there are also global threats such as desertification and climate change that could affect Doñana in the upcoming decades (Fernández and Borja-Barrera 2006) . A recent driver in the region is an increase in population due to immigration that is mainly related to agriculture. Fig. 2 represents the evolution of the Doñana socialecological system related to the conservation vs. development conflict and its current uncertainty. In the following lines we describe the recent evolution of the system and some consequences. In 1969, the Doñana National Park was created to protect natural habitats from rapid agricultural transformations that were draining many marshes. In 1989, the Natural Park was created, and then, the National Park and the Natural Park were unified in 2005 as the Doñana Natural Area, covering 1081 km 2 , or 50% of the Doñana ecological system area. Other protected areas, such as Protected Landscapes or Natural Monuments, coexist in the region. The declaration of the protected areas, especially the National Park, permitted the protection of an area of great value, but it also brought one of the threats that the declaration of a protected area often entails: the territory inside the park boundary was viewed as a conservation island with no relation to society, while the area outside of the protected area received the right to be degraded (Ojeda-Rivera 1999) . This produced two conflicting visions: conservation inside the protected area and development outside of it, resulting in a vision of two different Doñanas (Fernandez-Delgado 1997) . This conflict has resulted in the following consequences:
1.
A quick transformation of the territory outside the protected areas (Weber et al. 2008) , especially the marshes outside the National Park, for agriculture (González-Arteaga 1993 , Corominas 1995 .
2.
A feeling among rural communities of being excluded from the property, use, and management of the protected areas (OjedaRivera 1999).
3.
The protected areas being influenced by uses in the surrounding areas, e.g., the extraction of water for agriculture from wells outside the protected areas have affected the aquifer under the protected areas; tourism and infrastructure have exerted pressure on the ecosystem; and the estuary may be salinized due to the construction of dams upstream (Fernández-Delgado 1997) .
Conflict between conservation and development has existed in Doñana since the first conservation movement in the 1950s, but especially since the declaration of the National Park in 1969 ( AtienzaSerna 2001, Van der Zouwen 2006), in part due to the initial top-down conservationism and political authoritarianism (Aguilar Fernández 2008) . One of these difficulties has been a desire on the part of the local population for development that conflicts with use restrictions in protected areas. This desire was evident in the late 1980s when the Costa Doñana project was conceived (an urbanization project for 20,000 people in lands near the National Park), although this project was finally rejected. After the rejection, the regional government acknowledged that an all-encompassing and long-term solution for Doñana was needed (Aguilar Fernández 2008) . The first Plan for Sustainable Development in Doñana was approved by the European Commission and lasted from 1993 to 2000. This plan provided more than 372 million Euros to the socioeconomic area influenced by the protected areas. The economic growth (infrastructures for tourism and greenhouse-based agriculture) created by the plan reduced the opposition to conservation and helped foster an environmental awareness among the local population, but it also generated new expectations of development for the area (Oñate et al. 2003) . In this sense, the first Plan for Sustainable Development in Doñana has not shortened the gap between the conservation and development visions.
The conservation vs. development conflict is also reflected in people's perceptions, especially among those people who are against conservation, although this tendency is diminishing. Some of the local population feel that conservation is one of the most important activities in the Doñana social-ecological system and they perceive that the majority of the funds destined for conservation are spent on the charismatic species of the Iberian lynx (Lynx pardinus) and the Spanish Imperial eagle (Aquila adalberti), which is a view supported by analytical studies (Martín-López et al. 2009a ). The restrictive species conservation policies reduce access to protected areas and therefore reduce public support for conservation. In Doñana National Park, restricted access has heightened local opposition toward conservation policies, and local preferences for nonprovisioning services have become less important (Martín-López et al. 2007a) . Although the protected areas of Doñana are one of the most ecologically important and highly controversial areas in Europe, very little attention has been given to users' opinions and preferences (Elbersen 2001 Atienza Serna et al. 2003) . On the other hand, nature tourism could be of great importance in Doñana, but it is still a secondary activity compared to sun and beach tourism or religious and cultural tourism due to the National Park access restrictions and territorial planning (Doctor 2009 , Martín-López et al. 2009b ).
Today, 40 years after the creation of the National Park, the division between conservation and development is clearly reflected in land uses; outside the protected areas, intensive agriculture is common, and inside the National Park, land uses are restricted or regulated to promote conservation and science. The conservation vs. development division is also reflected in the provision of ecosystem services. Although there are some ecosystem uses that generate provisioning services and are allowed inside the National Park, such as grazing or shellfish gathering, the main provisioning service, agriculture, is conducted outside of the park. Additionally, cultural services such as nature tourism and places to relax are mainly provided outside the National Park due to restrictions that bar entry to the National Park (Martín-López et al. 2009b ). On the other hand, scientific investigations are mainly conducted inside the protected areas.
As seen, the Doñana social-ecological system is characterized by complexity, dynamism, and conflict (Ojeda-Rivera and Moral Ituarte 2004). Adverse events have increased the tension and the uncertainty regarding the future of this environmental region, including the Aznalcollar dam spill in 1998 (Grimalt et al. 1999) ; repeated episodes of bird and fish mortality (Lanzarot Freudenthal 2007) ; the possible effects of climate change (Fernández and Borja-Barrera 2006) , and historically recurrent, high-energy, natural events (tsunamis) (Ruiz et al. 2005 ).
Many characteristics of the Doñana evolution regarding its wetland and its protected areas can also be seen in other places. Wetlands were generally considered a health hazard and an obstacle to land development that needed to be eliminated, but later, the acknowledgement of wetland functions and value slowed conversion rate (Heimlich et al. 1998 ).
Although few freshwater protected areas have been specifically created to protect wetlands around the world, still they face problems such as land-use disturbances, altered hydrologies, and introduction of nonnative species (Saunders et al. 2002) . As freshwater systems are affected by activities taking place upstream in the catchment, increasing landuse changes around protected areas (Hansen et al. 2004 , Svancara et al. 2009 ) will increase negative effects on freshwater protected areas such as Doñana.
METHODS
The fortieth anniversary of the creation of the National Park (2009) provided the framework for introducing the participatory scenario planning approach for rethinking the management of the Doñana social-ecological system. The data were collected from semistructured interviews, structured questionnaires and scenario workshops. The combination of different participative methods has been recommended for both the management of social-ecological systems and environmental management (Stringer et al. 2006 , Lynam et al. 2007 ) and has previously been successfully applied (see Jessel and Jacobs 2005, Pereira et al. 2005) . The combination of these three methodologies allowed us to use a gradual approach to address issues confronting the Doñana social-ecological system and provided complementary results.
We used six stages for the participatory scenario planning process: (1) identification and prioritization of stakeholders; (2) collection of information about those aspects of the system that were important to stakeholders; (3) characterizing past and current conditions and trends; (4) developing a set of scenarios; (5) characterizing the scenarios according to services provided by the ecosystem and human well-being variables; and (6) proposing management strategies to achieve a desirable future through the backcasting process. http://www.ecologyandsociety.org/vol16/iss1/art23/
Semi-structured interviews and questionnaires
We designed semistructured interviews and questionnaires with the aim of identifying the most important stakeholders as well as characterizing the most important ecosystem services provided by the Doñana social-ecological system. We interviewed 32 key informants during a field survey between January and March 2009. We interviewed at least two key informants regarding each of the main activities conducted in the Doñana social-ecological system (agriculture, grazing, shellfish gathering, tourism, religion, scientific research, public administration, protected areas management, and environmental nongovernmental organizations (ENGOs)). The initial findings guided the design of a questionnaire that was used to collect quantitative data regarding the perception of ecosystem services use, ecosystem services vulnerability, protected areas management, and environmental institutions in the Doñana social-ecological system, and regarding the main problems of the region. A total of 183 respondents were surveyed face to face in March 2009. Interviews and surveys used a panel with photographs containing the ecosystem services previously identified in Doñana as explicative material (Weber et al. 2008 , Gómez-Baggethun 2010 . Both semistructured interviews and questionnaires were carried out in 10 of the Doñana social-ecological system municipalities ( Fig. 1 ) and served as a first step for engaging stakeholders.
Stakeholder selection
Developing scenarios does not require technical skills, therefore different stakeholder groups such as researchers, managers, or local people can participate in their creation ). Stakeholder groups working together can coproduce knowledge, which might be more effective than the knowledge transfer from experts to managers for managing complex socialecological systems (Roux et al. 2006) . Scenario workshops normally include policymakers, business representatives, experts, and citizens (Andersen and Jaeger 1999) , but recent projects such as the South African Millennium Ecosystem Assessment (SAfMA) or MedAction have included a wider range of social actors . We also involved a wide range of stakeholders, including creative people with new ideas (to increase creativity for the scenario development process), local stockbreeders, and experts in traditional ecological knowledge (who, although they were elderly people and unused to participating in workshops, had an important vision of the ecological system as a whole). The presence of a diversity of stakeholders might facilitate the implementation of the results because through their participation stakeholders can get engaged and start to believe in the project (Reed 2008 ).
Stakeholder selection is complex and of great importance, especially for workshops, because the results will depend on the participants. To avoid selection bias or the marginalization of important stakeholder groups, an analysis of the social actors is recommended instead of an ad hoc selection (Reed et al. 2009 ). Previous works about social actors in Doñana (Martín-López et al. 2007a , Gómez-Baggethun 2010 greatly facilitated the identification and characterization of stakeholders. Additionally, due to the high diversity of institutions existing in Doñana, we used the institutional network as the basis for creating groups of possible participants, including people from the local and regional government, the Doñana protected areas, research institutions, universities, ENGOs, the media, the religious sector, and professionals from different economic sectors, e.g., tourism, agriculture, grazing, shellfish gatherers, hunters, and other traditional uses. For the prioritization, we followed the importance-influence criterion, which classifies stakeholders according to their importance (if the stakeholder is affected by the decisions that must be made) and their influence (the power of the stakeholder and his control over decisions) (de Groot et al. 2006) . We prioritized stakeholders with a medium-high influence in the Doñana socialecological system that were directly affected by its management. For that purpose, we consulted with three experts in the Doñana social-ecological system who belonged to different key institutions (ENGO, university, and Fundación Doñana 21) about which stakeholders had the greatest influences on the system and which were most greatly affected by the system.
Workshops
We used the participative process to analyze the present use and future evolution of ecosystem services in the area and the consequences for human well-being through four scenarios. Trade-offs among ecosystem services and different variables related to human well-being in the four scenarios were explored to better understand the http://www.ecologyandsociety.org/vol16/iss1/art23/ consequences of current actions. Finally, through the backcasting approach, a series of management recommendations were obtained to illustrate a path for achieving a shared vision of a desired future.
First workshop: from the past to the future
The purpose of the first workshop was twofold: (1) describe the current situation of the Doñana socialecological system and its evolution over the last several decades, and (2) analyze its future development through scenario development. Ninety persons were invited by telephone and email, of which 34 came to the workshop.
In the first step of the scenario-planning process, the participants were asked to list the most important aspects that define the current state of the Doñana social-ecological system. People were asked to write down the main aspects of Doñana on separate cards. Then, the participants were divided into four heterogeneous groups, and the most frequent aspects of each group were analyzed. For the analysis, each participant individually completed a table describing the state of the region on these aspects in the past, the current state, the causes of any change, the main social actors involved in these changes and who benefited from or was harmed by these changes. Then, each of the four groups formed two subgroups where the individual tables were discussed, and two consensus tables were written. Finally, a consensus mural was created in each group from the results of both subgroups. This methodology allowed us to achieve a relatively rapid consensus among all participants where the opinion of each participant had the same value, thereby avoiding biases due to opinion monopolization.
The four groups were then asked to create a set of scenarios for the Doñana social-ecological system. Three groups were given one of the Mediterranean scenarios developed by the MedAction project (see Kok et al. 2004 Kok et al. , 2006 and were asked to create a scenario for the Doñana social-ecological system by adapting the Mediterranean scenarios. The fourth group was asked to freely create their desired scenario with the aim of creating a control scenario.
The given MedAction scenarios can be summarized as: (1) ( Kok and Rothman 2003) .
The degree of linkage between multi-scale scenarios can be described as hard or soft (Zurek and Henrichs 2007) .
Hard links are recommended to analyze cross-scale processes, while soft links are recommended for participative workshops with local actors (Biggs et al. 2007 ). We chose a soft link because our aim was to encourage debate and consensus between stakeholders. The link consisted of explaining the Mediterranean scenario and asking participants to describe how the Doñana socialecological system would evolve until 2035 if the explained Mediterranean scenario occurred. The facilitator of each group helped to build a scenario with which everyone in the group felt comfortable. After the main characteristics of the scenario were agreed upon, all four groups created collages to illustrate their scenarios with a set of photographs and newspaper clippings that we provided.
Second workshop: from the future to the present
The second workshop (32 participants) had two aims: (1) characterizing the scenarios in terms of ecosystem services and different variables related to human well-being, and (2) searching the policy guidelines to reach a desirable future for the Doñana social-ecological system.
For the characterization of scenarios, 17 ecosystem services were chosen, together with different indicators of human well-being, i.e., basic material needs for a good life, health, good social relations, security and freedom of choice, education, equity, employment, and fossil fuel consumption (see Narayan et al. 1999 and Butler et al. 2003) . The ecosystem services were previously identified from the semi-structured interviews and questionnaires, as well as from previous literature (Martín-López et al. 2007a , Weber et al. 2008 , Gómez-Baggethun 2010 .
Four groups were created and each was given a scenario. Participants discussed whether each ecosystem service and social variable would grow, Ecology and Society 16(1): 23 http://www.ecologyandsociety.org/vol16/iss1/art23/ fall or remain constant under their scenario. By doing this, stakeholders discussed the trade-offs among ecosystem services and the links between ecosystem services and human well-being. To characterize the scenarios through the participative process, the same procedure as in the first workshop was followed: first, scenarios were characterized individually, then in subgroups of four people, and then the whole group reached a consensus for the scenario characterization. Additionally, after the workshops, the relationship between the provision of ecosystem services and human well-being under the four scenarios was analyzed to see whether there was a correlation between them. After testing the normality of the variables, the Pearson correlation test was applied.
Once scenarios were characterized, participants developed and proposed management strategies that would lead Doñana to a common desired future. This was done using the backcasting approach, which is a common method to analyze how desirable future outcomes can be attained for long-term, complex issues (Dreborg 1996 , Carlsson-Kanyama et al. 2008 . We maintained the same four working groups, and each was given a theme to facilitate the backcasting process. The themes were selected from the most important aspects that emerged in the first workshop: water, biodiversity, agriculture, and tourism and mobility.
Before the workshop, posters describing each of these aspects in the present and under the future scenarios were prepared by the research team using the outputs of the first workshop (see Fig. 1 of the Appendix). As the descriptions of the future for each aspect differed under each scenario, we asked participants to characterize them as desirable or undesirable future aspects. Then, participants proposed management options (to be applied in the short and medium term) that would lead to a desirable future or avoid an undesirable one. Ideas were individually written on cards and given to the facilitators who grouped them on the posters. These ideas were discussed among participants. After the workshop, the ideas on the cards were counted to see which ideas were more popular among participants.
Participants were given a questionnaire at each workshop to evaluate the utility of the workshops. The main results are shown in Table 1 of the Appendix. Participants were contacted after the workshop and asked to choose their favorite scenario in order to determine their preferences for the future development of the Doñana socialecological system.
RESULTS

Use and vulnerability of ecosystem services of the Doñana social-ecological system
Questionnaire results showed that cultural ecosystem services are the most used in the Doñana social-ecological system (97% of people reported benefits from these kind of services), followed by provisioning services (60% of people reported benefits from these services) and regulating services (55% of people reported benefits from these services). From all the ecosystem services that were identified as used, 59% were cultural, 24% were provisioning, and 17% regulating. Out of all the ecosystem services perceived as vulnerable, 40% were provisioning, 34% were regulating, and 26% were cultural. Fig. 3 presents the use and vulnerability of ecosystem services of the Doñana social-ecological system to identify the most critical services. In this sense, agriculture and satisfaction for conserving biodiversity have the highest levels of use and vulnerability, making them the most critical ecosystem services to address. Due to their vulnerability, uncertainty exists for these two ecosystem services. Higher levels of use of intensive agriculture could make satisfaction for conserving biodiversity even more vulnerable. On the other hand, higher levels of strict biodiversity conservation could lead to the targeting of agriculture as something harmful for biodiversity, thus increasing its vulnerability. This confirms the hypothesis of conflicting visions at the Doñana social-ecological system: development (agriculture) vs. conservation (biodiversity).
Main aspects of the Doñana social-ecological system and Scenario Zero
By selecting the most important aspects of the Doñana social-ecological system, the two most important aspects driving change in the Doñana social-ecological system over the last decades were identified as water and biodiversity, which were named by all working groups. The three next most common aspects were land use, protected areas http://www.ecologyandsociety.org/vol16/iss1/art23/ conservation, and agriculture. Table 1 presents the main characteristics of the changes in these five aspects as identified by the participants.
We call Scenario Zero the business as usual scenario. This scenario was created by the research group as a projection of the future based on questionnaires and semi-structured interview results. Under this scenario, Doñana would continue to be a world of contrasting visions (development vs. conservation), with no common identity or idea of sustainability, and in which the local population would not be involved in management. The high demand for water for agriculture would harm biodiversity, and biodiversity itself would be seen in some cases as an impediment to local development. Tourism favored by the protected areas would contribute to the fragmentation of the territory to provide services to visitors, and traditional ecological knowledge could disappear. People benefitting mainly from provisioning services would continue thinking that the protected area does not benefit them, and also that the management of the protected area does not take them into account, as opposed to the who people benefit mainly from regulating and cultural services. (The results of the analysis of contingent tables show that this fact is now significant: n = 134; χ 2 = 12.88; p = 0.002; and n = 164; χ 2 = 8.03; p = 0.018). People benefitting mainly from provisioning services would live inside the Doñana socialecological system (96% of them) while people who http://www.ecologyandsociety.org/vol16/iss1/art23/ benefit mainly from cultural services would continue being visitors (58%). The main problems perceived by Doñana's inhabitants are contamination (21%), unemployment (20%,) and excessive use restrictions in the protected area (13%), which reflect the existence of the confrontation related to the development vs. conservation visions. Cohesion and a common identity would not be achieved, as people would not feel themselves to be "Doñaneros" (what people from Doñana might be called). Only 3% of questionnaire respondents felt themselves to be "Doñanero", as opposed to "Andalusian" or "Spanish". Finally, the boundaries of "Doñana" would not be the same for everybody; for some (49%), Doñana would be the whole region, and for others (36%) it would be only the protected area.
Future scenarios (2035)
The four scenarios are presented below with brief storylines. Fig. 4 illustrates the scenarios as inspired by the storylines and the collages made by the participants during the scenario planning process. Central to the figure are biodiversity (the number of different species that can be recognized in the illustrations); the marshes inside the protected area and the surrounding fence; and agriculture and tourism, which are the main issues of the Doñana social-ecological system. These illustrations will be used to communicate the scenarios to the local population. Table 2 describes the drivers, and the main aspects and the main actors of each scenario and of the current situation of the Doñana socialecological system, to allow the scenarios to be compared with the present day. Fig. 2 of the Appendix shows flow diagrams of the scenarios developed after the workshop, which show the interactions among drivers of change and the actors, and it shows main issues of the Doñana socialecological system under each scenario across time.
Scenario 1: Doñana -Global Knowledge (adapted from MedAction's Knowledge is King)
What if technologies of information and communication (TICs) and the development of new sustainable techniques permit solutions to environmental problems and a more informed citizenship participates actively in the management of the Doñana social-ecological system? (see Fig.  4a ).
In this scenario, research and new technologies are the main drivers that allow a more sustainable use of Doñana's natural capital. The diffusion of information grows, as well as peoples' awareness about nature, and society becomes more involved in Doñana's management. Agriculture improves because of new inventions such as desalination plants. Tourism becomes more respectful, areas of ecological importance are restored, and biodiversity is maintained. These good conditions attract many immigrants, especially from North Africa.
Scenario 2: Doñana Trademark (adapted from MedAction's Big is Beautiful)
What if globalization and market liberalization allow large international companies to develop operations in Doñana that, with the protection of the European Union, make local institutions less powerful? (see Fig. 4b ).
Liberalization of markets promoted by the European Union allows international companies to grow in Doñana and they displace small, local companies. The effects of climate change and unsustainable agriculture policies that seek to maximize benefits affect water reserves and biodiversity inside the protected areas. Some people migrate away from the area due to the worsening environmental and social conditions, and the differences between the rich and poor become more pronounced. Small groups of people that do not support the regime initiate a counter-culture movement that seeks a socially and ecologically sustainable Doñana.
Scenario 3: Arid Doñana (adapted from MedAction's Convulsive Change)
What if the consequences of climate change become so severe that a real environmental crisis takes place that challenges society to cope with its negative effects? (See Fig. 4c.) Temperature rises and precipitation decreases as consequences of climate change. A great ecological and socioeconomic crisis emerges, mainly due to the lack of water availability. Biodiversity becomes more threatened, water use becomes strictly controlled, agriculture returns to dry crop varieties, and tourism decreases due to rising sea levels. As a consequence, economic funding for research in clean technologies grows, and researchers and ENGO members become social agents of great importance. A new paradigm for sustainability arises. 
Scenario 4: Adaptive Doñana -Wet and Creative
What if local institutions and people begin to work together for the sustainability of Doñana, and the wetland dynamics become the core of water management? (See Fig. 4d .)
In this scenario, Doñana is conceptualized as a social-ecological system where the wetlands and the whole watershed become the heart and focus of management. Some areas of transformed marshes are restored. Investments in sanitation and education increase in response to demands for a higher human well-being. Management becomes more participative, and links between research, management, and education are fostered. New technologies for efficient irrigation are adopted; public transport is promoted, as well as nature tourism, thereby favoring small, local companies. A landscape mosaic of sustainable use maintains biodiversity.
Ecology and Society 16(1): 23 http://www.ecologyandsociety.org/vol16/iss1/art23/ Characterizing the scenarios through the provision of ecosystem services and human well-being: looking for consensus Fig. 5 presents the provision of ecosystem services and human well-being indicators in the four scenarios, and Fig. 6 summarizes the ecosystem services provision and human well-being indicators in the four scenarios, showing the main drivers of change. The most favorable scenarios for ecosystem services and human well-being are Doñana -Global Knowledge and Adaptive Doñana -Wet and Creative. The least favorable are Doñana Trademark and Arid Doñana. The statistical analysis demonstrated a high correlation between ecosystem services provision and human well-being in the four scenarios (Pearson correlation test: R 2 = 0.979, p = 0.021). This shows that the positive scenarios in terms of ecosystem service provision were also positive in terms of human well-being. Under the Adaptive Doñana -Wet and Creative scenario, there are evident trade-offs that shall be addressed. Intensive agriculture and beach tourism are reduced to maintain regulating services, which highly increase under this scenario. Under the Doñana -Global Knowledge scenario, the development of clean technologies and technologies of information-which is reflected in the great increase of two ecosystem services, i.e., environmental education and science and research -allows the increase of agriculture production levels as well as beach tourism without risking regulating services. Although equal in total terms of ecosystem services provision, for human wellbeing, the Adaptive Doñana -Wet and Creative scenario was slightly better than the Doñana -Global Knowledge scenario.
The contacting of stakeholders by email to choose their preferred scenario provided a lower rate of response than wanted (21% of participants, 11 votes out of 53), although the contact was made twice. This suggests the need for a different way to contact stakeholders, such as a combination of email and telephone, as was done for the invitations to the workshops. Although the number of respondents was low, the scenario chosen was the one that was freely created as the desired scenario by one of the four working groups, i.e., Adaptive Doñana -Wet and Creative (82% of the votes) followed by Doñana -Global Knowledge (18%).
Backcasting: general recommendations for decision-making
The results of the backcasting exercise offer a set of management recommendations for each of the four aspects chosen (water, biodiversity, agriculture, and tourism and mobility). Table 3 shows the strategic objectives, or goals to achieve, and the main recommendations-i.e., those proposed by a higher number of participants-for these aspects. The increase of education and professional training is one of the recommendations that is found in every aspect. The recommendations for the creation of a general plan or agreement, including the different interests, to coordinate the management of some of these aspects such as biodiversity and tourism shows the need for understanding and team work among the region's different interest groups.
DISCUSSION
Water as the core for management, education, and coordinated plans
Water appears as a central element in all scenarios and two of them show how to reach a sustainable use of water. In the Doñana -Global Knowledge scenario, the problem of water scarcity is solved by the development of cheap water desalination techniques. Another alternative, in the absence of these techniques, is to place water at the core of management, as happens under the Adaptive Doñana -Wet and Creative scenario, and to adopt ecological boundaries such as the whole catchment for management (see Saunders et al. 2002) .
The four scenarios developed also show some of the main dangers that Doñana faces, and how society could adapt to them if they happened. The biggest danger might be the scarcity of water, which could affect every other aspect of the system, such as biodiversity and local population, perhaps bringing some species to extinction or inciting social conflicts, as happens under the Doñana Trademark scenario. But it also could affect agriculture, making it return to dry crop varieties; or it could affect tourism by decreasing the numbers of visitors, as happens under the Arid Doñana scenario. Conflicts created by a severe scarcity of water might be rough, and unless research brings solutions to these problems and society adapts to them, like what Also, the four scenarios show what opportunities exist to improve ecosystem services and human well-being in Doñana. The two most positive scenarios in terms of ecosystem services and human well-being are the Adaptive Doñana -Wet and Creative or Doñana -Global Knowledge scenarios, in which environmental education is a crucial driver to increase awareness for conservation. Participatory processes under these scenarios also foster empowerment, dialogue among stakeholders from different groups of interest and the development of a shared sustainable future for Doñana.
Backcasting results might also help to close the gap between conservation and development. Education for sustainability and professional training is one of the main measures proposed and that could help that end, as well as the design of coordinated agreements or plans for the main aspects of the system. The general plan that now exists in Doñana for grazing, which regulates the amount of livestock that can live inside the protected area, is told by some stakeholders as an example of a general plan that should be reached for other aspects. Additionally, a coordinated decision-making process which incorporates sectoral policies, e.g., agriculture, tourism, conservation, etc., should be developed. http://www.ecologyandsociety.org/vol16/iss1/art23/ Create a plan of mobility, and promote quality and nature tourism
• A general management plan for public transport shall be adopted • Tourism encouragement, professional's training, quality, and improvement of infrastructures shall be the main factors promoting tourism and mobility guidelines
Comparison of Doñana's scenarios and those of MedAction and Millennium Ecosystem Assessment
A comparison of the MedAction and the Doñana scenarios shows some opportunities and challenges of the multi-scale scenario process. The comparison might be useful due to the very few examples of participatory scenario processes that have successfully integrated multiple scales (Biggs et al. 2007 ). The main drivers of the three Mediterranean MedAction scenarios (technology, market forces, and climate change) were quite accurately translated to the Doñana scenarios. This way, global drivers were incorporated to Doñana, avoiding the risk that local scenarios developed at a single scale have bias toward local driving forces and the risk of underestimating the external drivers also affecting the system (Enfors et al. 2008) . The different drivers under each scenario gave them a positive or negative character. Market forces and climate change were main drivers of two negative scenarios, i.e., Doñana Trademark and Arid Doñana, while technologies and education produced a positive scenario, i.e., Doñana -Global Knowledge. Although the drivers conditioned the characteristics of the scenarios, there was a wide margin for creativity by the focus group participants, especially in the way that society could react to the circumstances generated by the drivers. Under Doñana Trademark, the reaction against the empowerment of large companies comes from a counterculture movement, but under the Arid Doñana scenario, society as a whole reacts to cope with climate change and reduce its impacts.
Nevertheless, some components of the MedAction scenarios were not adequately translated to Doñana. For example, the social division between connected and unconnected to the new technologies of the http://www.ecologyandsociety.org/vol16/iss1/art23/ Knowledge is King scenario did not translate to Doñana because the working group believed that it did not apply to Doñana. Although unlikely, perhaps it would have been interesting to see how this social division would be in Doñana, but the facilitator did not persuade the group to address this issue. Because of that, it is important that facilitators and researchers agree, before the translation of the scenarios from one scale to another, which issues from the given scenarios should be addressed in the creation of the new scenarios. There still exists one uncertainty in this scenario, which refers to what will happen with immigration, because if population rises much, this could make sustainability more difficult to achieve and it could also make other people migrate.
For the Big is Beautiful scenario, the main drivers (market forces, loss of cultural identity and division in society between poor and rich), as well as some results (such as an increase in crime), were very accurately translated to Doñana. However, other results of the Big is Beautiful scenario, such as fortified cities or an increase in fires, were not translated to Doñana; others, such as the collapse of agriculture, were translated with some changes, which under the Doñana Trademark scenario resulted in the creation of kitchen gardens for subsistence. This shows how the drivers and main results of the given scenarios are easily translated to the new scenarios, but some outcomes of the given scenarios might be omitted or changed due to the soft degree of linkage chosen for the multi-scale scenarios, which, on the other hand, allowed a higher creativity.
For the Convulsive Change scenario, the main drivers (climate change and droughts), as well as the main scenario outcomes (reduction in irrigation, tourism decrease, migrations, and a change in general attitude towards a more sustainable way of living), were completely translated to the Arid Doñana scenario.
It is interesting to note that there are similarities between the Doñana scenarios and the global Millennium Ecosystem Assessment scenarios (see Cork et al. 2005 What has been learned from the participatory scenario planning process?
Through participatory scenario planning, stakeholders can understand trade-offs among ecosystem services and build an ecosystem services-oriented management strategy (Rodriguez et al. 2006 , Bennett et al. 2009 ). The acknowledgement of these trade-offs permits the understanding of some of the adverse effects of the conflict between conservation and development, and can increase local people's incentives for conservation; this is especially true when the increase in provisioning services produces a decrease in regulating services. In the Doñana social-ecological system, the fact that water is a scarce resource-and that it is a critical aspect under great demand, as shown in the characterization of the present-is one of the effects of the conflict between conservation and development. This conflict is illustrated as a trade-off between agriculture and regulating services in the Adaptive Doñana -Wet and Creative scenario, in which agriculture largely decreases in quantity and regulating services grow, and they do so more than in any other scenario (Fig. 5) .
Another important fact about scenarios is that they are not static snapshots of future events, but rather include a logical sequence of images of the future and drivers of change (Rotmans 2000) . For the (Cork et al. 2005) and the Adaptive Doñana -Wet and Creative scenario.
Millennium Ecosystem Assessment scenarios Doñana scenario
The Adapting Mosaic scenario depicts a fragmented world resulting from discredited global institutions. This scenario sees the rise of local ecosystem-management strategies and the strengthening of local institutions. Investments in human and social capital are geared toward improving knowledge about ecosystem functioning and management, thus resulting in a better understanding of the importance of resilience, fragility, and the local flexibility of ecosystems. Traditional knowledge is maintained, with success for some uses.
In the Adaptive Doñana -Wet and Creative scenario, Doñana is conceptualized like a social-ecological system where the wetlands and watershed become the heart of management. Management becomes more participative, and education and sustainability become the priorities of society. The landscape mosaic permits the maintenance of traditional uses and traditional ecological knowledge, which coexist with modern knowledge and innovations. The provision of regulating services will increase at the expense of provisioning ecosystem services.
scenario development it might be useful to ask participants to divide scenarios in different time intervals (see Rothman 2003, Cork et al. 2005) , which can help to create this sequence of images, especially if the scenarios are long (35 to 50 years). In the Doñana Trademark and Arid Doñana scenarios, this evolution in time is quite clear due to a need to overcome the negative initial conditions. In the Doñana -Global Knowledge and the Adaptive Doñana -Wet and Creative scenarios, the positive drivers produce many changes in time; even in the Doñana -Global Knowledge scenario, immigration rises at the end of the scenario due to the good environmental and social conditions, but changes during the scenario are not so disruptive. Fig. 2 of the Appendix shows flow diagrams of the scenarios where this evolution in time is more clear.
Although it is unusual for similar studies to conduct a vote among participants for their preferred scenarios, one study used this method to determine the preferred future land-use scenario (Fidalgo and Pinto 2005) . The Adaptive Doñana -Wet and Creative scenario was created as the best possible evolution of Doñana and received the most votes. At times during the creation of the Adaptive Doñana -Wet and Creative scenario, participants felt that they were describing a utopian path towards the future. Although this might be true for some of the scenario outcomes, for others it could be realistic, and moreover, desired outcomes of the scenario were very useful for the backcasting approach that followed.
Although the backcasting approach has been used with few scenario processes, we think, as other authors do (Robinson 2003) , that both approaches constitute a happy marriage for several reasons. While scenarios help to address uncertainty and show possible outcomes for certain drivers of change, the backcasting approach helps thinking about which management strategies, broad or concrete, should be adopted to avoid an undesirable scenario or to achieve a desired one. As all participants proposed management options, recommendations came from people belonging to different sectors such as agriculture, grazing, protected area management, research, or ENGO. Because of that, measures were proposed by stakeholders with a great knowledge of their own sector, avoiding problems that could happen when an external policy maker with a general knowledge decides what shall be done for managing a certain region. This bottom-up decision system also helps the empowerment of stakeholders regarding these strategies.
There is a need for a partnership between people and protected areas (McNeely 1994) . In this sense, participation is a key strategy to engage local people and to link scientific and local knowledge about the management of the protected areas (Elbersen and Prados 1999) . One successful example of the engagement of local people in the management of the protected areas is the fact that some of the protected areas guides are sons of ancient guards of the National Park, who show great interest and concern for the Doñana social-ecological system. http://www.ecologyandsociety.org/vol16/iss1/art23/ This engagement in the management of protected areas could also help to build a common identity for the inhabitants of the socioeconomic area of influence of the Doñana protected areas, which could be a key issue in reaching sustainability. As this identity does not yet exist (Escalera 2007) , the relationships among the 12 municipalities of the Doñana social-ecological system are problematic because the municipalities compete for scarce natural resources (e.g., water) and limited economic budgets.
Future directions for protected areas
Conservation and development can be reconciled if development becomes sustainable and if the needs of humans and nature are brought together to the conservation and development discourse (Hammer 2007) . The exclusion of local people from the management of protected areas due to top-down approaches might lead to the conservation vs. development model, and thus to social conflict for using key ecosystem services, such as water and threats to biodiversity inside the protected areas. That confrontation occurs due to protected areas shows that, although protected areas shall be designed and managed to provide benefits to society (Holdgate 1994 , McNeely 1994 , they are not understood in that sense. Moreover, and as noted before for Doñana (Ojeda-Rivera 1986), we are facing a false dilemma. Protection and development should find interests in common instead of generating opposed paths.
The participatory scenario planning approach under the ecosystem services framework has contributed to developing a vision of the future sustainability of the Doñana social-ecological system-the Adaptive Doñana -Wet and Creative scenario-and to proposing guidelines to achieve it. Among the protected area categories of the International Union for Conservation of Nature (IUCN), the fifth category fits best to this scenario and could be appropriate in other social-ecological systems in which protected areas are embedded. This category of reserve describes the following (Philips 2002 This category might avoid some of the problems of the use-restrictive conservation normative that national parks have traditionally implemented. Consistent with this category, the Doñana National Park is slowly becoming a multi-functional protected area (see Holdgate 1994) because some traditional uses are now being allowed under regulation, after having experienced a period of prohibition.
However, if some traditional uses are allowed inside the protected areas, the outlying areas might be managed in ways that do not harm the lands within protected areas. As human land-use activities in the surrounding matrix affect the lands within the protected areas, the success of protected areas depends on managing the entire landscape (Wiens 1996) .
The need to expand conservation beyond the limits of protected areas is recognized in the literature (Bennett 1994 , Holdgate 1994 , International Union for Conservation of Nature 2004 , deFries et al. 2005 . Landscape planning is regarded as the basic tool for organizing nature conservation outside protected areas (Sepp et al. 1999 , Bengtsson et al. 2003 , and landscape conservation has been called the new paradigm for the conservation of biodiversity . Designing a landscape where certain uses can coexist with biodiversity conservation and protected areas should be the first aim for landscape planning in places such as the Doñana social-ecological system. For example, surrounding lands of protected areas where agriculture is the main economic activity, could be converted to ecoagriculture landscapes (Scherr and McNeely 2008) . Moreover, instead of isolated or static reserves, dynamic reserves in space and time where resilience as well as ecological memory are maintained outside the protected areas' boundaries are needed for long-term biodiversity conservation (Bengtsson et al. 2003) . Multiple dynamic boundaries of protected areas could help to reach these aims (Zimmerer 2000) .
Because people cannot be separated from nature, we must move from a way of thinking in which conservation is pitted against development to a framework of conservation for development (Folke 
